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The ecological integrity is widely discussed as a new concept by several ecologists and environmentalists. A consensus in this regard is
yet to be derived for its deﬁnition. Human intervention for its developmental activities results in several environmental changes that
enhance some species, ecosystem and ecological processes while at the same time brings irrecoverable damage to the Planet Earth. It
is essential and crucial to focus research and scientiﬁc analysis and establish awareness and education to provide a means of distinguish-
ing responses between improvements in quality of ecosystem and those of damages. The focus of this paper is to emphasize the organized
urban planning at a macro level and the architectural design interventions at the micro level in Vijayawada where eco – sensitivity exists
with due consideration to ecological integrity and environmental protection. The ecological dynamics of continuity indicated that hil-
locks of Vijayawada region are a part of Eastern Ghats. The study is to elaborate that the landscape, eco-patches and its connectivity
establishes a unique corridor to strengthen ecological system and as a green corridor to Vijayawada city to fulﬁll the demands of the city
and also to create the ecological patch connectivity to scattered Eastern Ghats especially in the Krishna-Guntur region which connects
the Nallamala hills through Kondapalli hill toward Sothern side and to the Papikondalu at the northern side of Eastern Ghats. These
corridors may even support environmental conservation and provides rural edge in urban context and functions as lung spaces to ease
the heat island eﬀect of urban settlement. So the explicit development controls have been derived to guide and organize at micro level so
as to achieve the macro level considerations of ecological integrity.
 2015 The Gulf Organisation for Research and Development. Production and hosting by Elsevier B.V. All rights reserved.
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The Eastern Ghats are a discontinuous range of moun-
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and Development.strong connectivity in terms of ﬂora and fauna. They are
eroded and disconnected by the four major rivers, known
as the Godavari. Krishna, Kaveri and Mahanadi. But it
can be observed in Fig. 1 that the patch connectivity at
Vijayawada region is further weakening, due to human
interventions to cope with urbanization and industrializa-
tion. Dissection of a natural landscape begins with the
building of a road or other linear feature and developmen-
tal activities. Due to the developmental activities of humanduction and hosting by Elsevier B.V. All rights reserved.
Fig. 1. Spread of Eastern Ghats in southern part of India.
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some of the natural habitats are converted into industries
or other modiﬁed land uses. It further leads to fragmenta-
tion and it inﬂuences when more and more of the landscape
is converted so that the modiﬁed lands join together and
the natural habitat patches are isolated from one another;
and leads to attrition. The attrition occurs when more of
the natural patches are converted, becoming smaller and
farther apart. This attrition has been observed in Eastern
Ghats especially in the Vijayawada region. The risk of
plant extinctions has been assessed by considering the
probability of dispersal or pollinator failure, reproductive
dependence on the mutualism and demographic
dependence on seeds as emphasized by Bond (1994). The
ecological risks and its related changes during the construc-
tion activity have been indicated by Burkhard (2006),
Burkhard et al. (2008). So it is felt necessary to study
human interventions so as to emphasize the ways and
means to conserve ecological integrity and environmental
quality. The vulnerability of tree species to climate change
is potentially highest as per survey conducted by Grossman
et al. (1994).2. Vijayawada and its region
Vijayawada is the commercial city of Andhra Pradesh and
the third largest after Hyderabad and Vishakhapatnam, with
an area of 261.88 SqKms. As per the Census of 2011 the city
municipal limits, has a population of 10,48,240 and the
population of the metropolitan area including natural growth
and migrations is in the order of 14,91,202.Buckingham Canal was used for navigation earlier but
presently it is being utilized for the purpose of irrigation
only. This canal originates from the southern side of the
reservoir and leads to Chennai. Vijayawada falls under
the ‘Hot and Humid’ zone of India and experiences hot
summers and moderate winters. It was noted from the
meteorological data that the peak temperature reaches
47 C from May to June, while the winter temperature is
20–27 C but recently is experiencing 15 C also. The aver-
age humidity is 78% and the average annual precipitation
may go up to 103 cm. Vijayawada region get terrestrial
rains from both the southwest and the northeast
monsoons.
Vijayawada is surrounded by the Krishna River on the
east and the west and the Budameru River on the north.
As per the ﬁgure it can be observed that the northern,
northwestern, and southwestern parts of the city are cov-
ered by a low range of hills, while the central, southwestern
and northwestern parts are covered by moderately rich and
fertile agriculture lands with three major irrigation canals.
The topography of Vijayawada is more or less ﬂat; with a
few small and medium-sized hills working as lung spaces.
The reservoir of Krishna River is at the western side as a
southern boundary of the city.
These hills are a part of the Eastern Ghats, cut through
by the Krishna River with a weak link to Papikondalu and
Nallamala hills at the northeastern stretch. They have a
very low elevation compared to the average elevation of
the Ghats and also Vegetation Diversity and Endemism
in Eastern Ghats, as indicated by Reddy et al. (2002).
They have a very low elevation compared to the average
elevation of the Ghats. Interestingly, three canals originat-
ing from the north side of the Krishna River reservoir and
carry Krishna water for irrigation to Eluru, Bandar and
Ryves, running through the city. The spread of scattered
Eastern Ghats is shown in Fig. 1 and also the location of
Vijayawada at the eastern part of these Ghats and 70 km
away from Bay of Bengal.
About the western outskirts of Vijayawada and south-
ern side of Eastern Ghats, lies the Kondapalli reserve for-
est, spread over 121.5 sqkm. The forest though a deserted
cover of vegetation, provides supporting ecology to
Vijayawada as a “Green Lung”. This Kondapalli hill is
home to leopards, wild dogs, jackals, wild boar, wolves,
etc. and it produces a soft wood which is used in the man-
ufacture of Kondapalli toys. It connects Nallamala hills in
the south and Papikondalu in the northern side but
with weak linkage, however small hillocks of Vijayawada
region can integrate as a patch connectivity to the entire
landscape.
There are several patches of parks and green spaces
available in Vijayawada city, and six of the main parks
given below exist along with hillocks and are getting
connected in a scattered manner with the landscape to
Kondapalli hill and to those of Papikondalu and
Nallamala hills:
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 Indrikeeladhri hill
 Gandhi hill
 K.L. Rao Park
 Gunadala hill
 Mugalrajpuram hill
 Red circle hill
 Dr. B.R. Ambedkar & Raghavaiah Park – either side of
the Bandar canal
 Mahatma Gandhi Park
 G.V.S. Sastry Park
 Bhavani IslandsFig. 2. Spread of Eastern Ghats – Major hills and settlements.3. Landmark
The available studies indicate that most of the organ-
isms can recognize “landmarks” which may be with the
identity parameters such as visual, olfactory, auditory,
chemosensory, magnetic, or tactile, demonstrating that
they distinguish that the world is heterogeneous and can
identify landscape structure. In this way they become ori-
ented and consequently know where they have existed.
But in addition to the landmarks, most other organisms
also have an inborn “positional awareness.” In addition
to the inborn positional identity, it also creates territorial
attachment. The territorial conﬁguration depends on the
behavioral phenomena.
The region has created a disconnect or weak connectiv-
ity among hill ranges of Eastern Ghats, so even small hills
in and around Vijayawada have to be strengthened to
establish an appropriate connectivity to have cohesive con-
sideration of the conditions to habitat. This “sense of
place” is a strong inherent response of all living beings.
These facts indicate that animals recognize their exis-
tence within a spatial context – in other words, they recog-
nize that they can exist within a landscape. This may get
connected to Kondapalli hill to hillocks of Vijayawada
and those hills around Brahma Lingaswara Lake provided
necessary conservation and mitigation aﬀords that consid-
ered for ecological integrity and to bring desired conditions
to habitat by considering the patches of open spaces to
hillocks around the human habitation and the protec-
tion/conservation of ﬂora and fauna.
4. Landscape
Landscape has been viewed on the basis of comprehen-
sive thought given by ecologists and environmentalists as a
total spatial entity of living space covering physical, ecolog-
ical and geographical body that integrate all natural and
human patterns. It is further emphasized that the processes
with heterogeneous land area with deﬁned conﬁguration of
climate and context such as temperature, humidity, rain-
fall, solar radiations, topography, vegetation, land use
and settlement pattern repeated in a similar form through-
out but are delimiting to terrestrial and covering even
aquatic. It is of important consideration to understandthe attachments of the tribes to the native land, special,
socioeconomic conditions and cultural signiﬁcance. It is
found that a few tribes such as Savara, Jatapu, Konda
Dora, Gadaba, Khond, Manne Dora and Mukha Dora
have their habitat in these Ghats at Nallamala hills,
Papikondalu and Kondapalli as shown in Fig. 2. These
indigenous people have their own unique cultural heritage
attached to the Ghats. These people follow the age old cus-
toms and traditions. They are still dependent on the forest
produce and hunting for their livelihood. These tribes have
good knowledge about the region and medicinal plants.
Due to the developments nearer to these Ghats, the trans-
formation in their lively hood and subsequently altering the
structure and patterns of their settlement’s landscape are
observed.4.1. Flora
The variations in rainfall, the ground water and extrem-
ities in temperature coupled with the wide variation in soil
types such as the infertile sandy red loams of uplands and
moisture retentive soils of the midlands constitute the fac-
tors for variations in the ﬂora of the area. A census of the
endemic ﬂowering plants of the State of Andhra Pradesh
was made. There are as many as 400 taxa (75 families,
233 genera) as per Reddy and Raju (2008).
The ﬂora of the region is broadly be classiﬁed into tim-
ber, softwood/fuel, bamboos, shrubs, climbers and ground
covers/grasses, etc. The important species of this region are
shown in Table 1, The predominant categories of timber
species of teak (Tectona grandis) are Bijasal or Yegi
(Pterocarpus marsupium), Tunki (Diospyros melanoxylon)
and Sandra (Acacia sundra). The softwood species such
Anduk (Boswellia serrate), Tapsi (Sterculia urens),
Burugu (Bombax malabaricum), Gumpena (Lannea
Table 1
Impotent species of the Region.
Timber Softwood Bamboo Shrubs Climbers/ground covers
1 Tectona grandis Boswellia serrate Bambusa arundianacea Gymnosporia montana Caesalpinia crista
2 Pterocarpus marsupium Sterculia urens Dendrocalamus strictus Helicteres isora Hemidesmus indicus
3 Diospyros melanoxylon Bombax malabaricum Holarrhena antidysenterica Tinospora cardifolia
4 Acacia sundra Lannea grandis Grewia hirsute Cryptolepis buchanani
5 Ganuga pinnata Woodfordla ﬂoribunda Smilex macrophylia
6 Givotia rottlere – formis Pavetta indica Acacia intsia
7 Wrightia tinctoria Asparagus racemosus
8 Calycopteris/ﬂoribunda
9 Beedi leaf
10 Terminalia chebula
11 Tamarindus indica
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– formis), Pala Kodshaor Repala (Wrightia tinctoria), etc.
have been noted in this region.
There are only two species of bamboo that can be
observed such as Bongu Veduru or Mullu Veduru
(Bambusa arundianacea) and Sadanapu Veduru or
Sadanam (Dendrocalamus strictus). The predominant
shrubs or native shrubs such as Danti (Gymnosporia mon-
tana), Nulthada (Helicteres isora), Pala Bariki (Holarrhena
antidysenterica), Cittita (Phoenix humilis), Vempali
(Tephrosia purpurea), Panchothkam (Bridelia hamitoniana),
Chittijana (Grewia hirsute), Jali (Woodfordla ﬂoribunda)
and Papadi (Pavetta indica) appear to be native category
of this region. The climbers of Eastern Ghats are
Guruginja, Gachcha Tiga (Caesalpinia crista), sugandha-
pala (Hemidesmus indicus). Tippa Tiga (Tinospora
cardifolia) Pariki, Pala Tiga (Cryptolepis buchanani),
Kondagurvatiga (Smilex macrophylia), Korinta (Acacia
intsia), Pilligaddalu (Asparagus racemosus), Bontha Tiga
(Calycopteris/ﬂoribunda), Tumki (Beedi leaf), Karakkaya
or Halela (Terminalia chebula), Tamarind (Tamarindus
indica), etc., belong to the species yielding minor forest pro-
duce. Carpenter et al. (1987) has demonstrated that plant
species abundances and species richness are limited both
by recruitment and by local biotic interactions in native
grasslands. Because both local biotic interactions and regio-
nal processes interact to determine community composition,
diversity, and species abundances leads to take a synthetic
approach that includes better understanding of community
dynamics and diversity.4.2. Fauna
The Muneru river valley except in Krishna District is
noted for the inchmen of fauna. It is due to the low and
the open type of forests with a poor stocking of edible
grasses and limited perennial water sources in Krishna
and Khammam District (Mackenzie 1885). The carnivores
like Tigers, (Panthera tigris) and Panthers (Panthera par-
dus) are rarely found in the hill ranges of Bayyaram
Nilguda, Venganna palem and Kondapalli, Jamalavayi
hills. Jungle cat (Felis chaus) with an occasional bear
(Melursus ursinus) or Hyena (Hyaena striata) lurk in rockyeminences in all the upland taluks. Wolves (Conis lupus)
still exist in more open parts of the country for instance
the forests near Ravikampadu, mandal North West of
Kondavidu range. The wild pig (Sus scrofa cristatus) and
Porcupine (Hystrix indica) are rarely found in upland
taluks abutting Kondapalle range of hills. In Pakala,
reserve forests, and many other places antelope (Antelope
bezartics) is found. Spotted deer (Curvus anreus) is found
in the jungles. Near Kondapalli herds of small deer still
exist. The hare (nigricollis) is found in fairly large numbers
and provide meat for the people living near the forests.
Rabits (Aryctolugus cuniculus) Squirrels (Unambulus pala-
marum), Porcupines (hystrix indica) Monkeys (Macaca
radiata) Langurs (Presbytis entellus), Mongoose
(Herpestes edwardsi) and Bats are the other Mammalian
wild fauna found in all the regions.
The cattle, buﬀalo, ox, horse, sheep, goat, donkey, cat
and dog are the most important domestic animals. The
ox/bull is a draft animal and is very useful for agriculture
purposes. In the upland nearby forests and hillocks, the
Peafowl, the Partridge (Forancolinus sp.), the quail (colur-
nix sp.) and Jungle fowl (Galleus sp.) doves are very com-
mon. Near large water tanks Flammigos, Pellicars, duck,
the Heron and the migratory ﬂamingo are numerous.
Among the Reptiles Cobra (Naga Raja), Kraits
(Bungarus sp.) and Russels Viper (Vipera russelis) are
important poisonous snakes apart from water snake, rat
snake and tree snake. The lizards such as well lizard
(Caldoses versicolor) are important whereas freshwater tes-
tla (triophy sp.) and land Tortoise (Testod elegans) are plen-
tily available besides a variety of ﬁsh in deep water courses
and across water pools and torrents.
5. Modules and matrix
It is to emphasize that the features that are recognized/
used as landmarks to strengthen the geometric module are
patches, corridors, and boundaries. These are to be embed-
ded in a matrix, the background land-use type, character-
ized by extensive cover, high connectivity, and/or control
over dynamics that occur within patches and corridors
and along boundaries. There are three main components
of landscape structure such as composition, conﬁguration
and connectivity.
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a corridor that is a narrow strip of land which diﬀerentiates
the matrix on either side. And a linear landscape element
that provides for movement between habitat patches and
these routes that facilitate movement of organisms between
habitat fragments and plays a major role in connectivity.
Corridors have been of especial concern in conservation
so as to decrease extinction risk by boosting connectivity.
Although the assessment of ecological corridors is com-
plex and critical in nature to work out with explicit analogy
, there is a growing body of empirical work of corridor use,
quality, attachment and management with speciﬁc refer-
ence to endangered organisms such as sparrows, plants,
insects, birds and honey bees, etc.
And corridors may have both positive and negative
eﬀects on the same species at diﬀerent life stages.
Too much of narrow corridor may expose organisms to
adverse weather conditions, predation risk, etc. Too wide
corridor may cause animals to wander around in it, spend-
ing energy without ﬁnding a suitable territory.
Using green corridors for conservation is increasing
despite the lack of consensus on their eﬃcacy.
Speciﬁcally, whether corridors increase movement of plants
and animals between habitat fragments has to be addressed
on a case-by-case basis with mixed results. Whether the
corridor eﬀectiveness diﬀers among taxa; how recent
changes in experimental design have inﬂuenced ﬁndings;
and whether corridor eﬀectiveness diﬀers from between
manipulative and natural experiments. The resources avail-
ability for reproduction with reference to the ﬁtness and
with respect Bateman’s principle has been elaborated by
Burd (1994). However it is essential to have a natural cor-
ridors increase species movement in fragmented landscapes
and whether the eﬀorts spent on maintaining and creating
corridors are worthwhile for establishing ecological integ-
rity and environmental quality.
6. Impact assessment of altering ecological processes
The impact on ecosystems will vary with the type and
nature of development and the environmental setting. It
is appropriate to analyze to initiate their evaluation by
investigating discrete ecological processes. As per the liter-
ature, there are ten ecological processes that eﬀectively con-
ﬁne ecosystem functioning and should be evaluated for
understanding its adverse eﬀects:
1. Habitats critical to ecological processes
2. Pattern and connectivity of habitat patches
3. Natural disturbance regime
4. Structural complexity
5. Hydrologic patterns
6. Nutrient cycling
7. Puriﬁcation services
8. Biotic interactions
9. Population dynamics
10. Genetic diversityThe reconiazation survey of the Krishna River waterfront
reveals fragmented patches of ecological habitat, contami-
nations, degraded water quality due to storm and sewage
discharge, unauthorized constructions on either side of
the reservoir and disturbing/aﬀecting natural river edges.
Our plan aims to improve the overall ecological health of
the Krishna River though a series of “eco-puncture” inter-
ventions noted, but aimed at restoring ecological connec-
tivity along with the river and addressing contamination
and built up edges of settlements in general, Vijayawada
city in particular. Table 2 shows the base factors with
related ecological attributes with due consideration to set
of components and resulted interventions.
7. Recommendations
The recommendations are grouped by the category of
the human activities likely to aﬀect habitats critical to eco-
logical processes as given below.
7.1. Vijayawada city growth and development
Eﬀective mitigation of the land conversion activities
have to be integrated in regional development to avoid
unpleasant impacts on the rare or unusual habitat types.
Appropriate setting may preserve the corner of the habi-
tats. The protective land management practices, such as
restoration may facilitate to have proper ecological connec-
tivity among patches to establish a desired landscape of
entire Eastern Ghats and human interventions.
7.2. Land conversions to agriculture
Conversion to agricultural land is an important factor of
consideration in rangelands with increasing irrigation
potential with reference to the Polavaram project. Land
conversion to agriculture can cause groundwater overdraft,
salinity of topsoil and water, reduction of surface water,
high soil erosion, and destruction of native vegetation. So
it is essential to have controlled measures like conservative
irrigation techniques, improved drainage systems and pro-
tection of topsoil. At least development of patches with
concept of continuity in the broader landscape the biodi-
versity of that region can have less negative impacts. So
the ‘Development Beneﬁt Matrix’ may guide the threshold
levels of interventions.
7.3. Land conversion to transportation
Land conversion to transportation uses requires special
attention as with all land conversion, the construction of
highways and power-line corridors is primarily a siting
issue. Zoning of sensitive habitats may be required to pro-
tect and conserve the habitat by modiﬁcations to the route
design if required, and the extent of disturbance can be lim-
ited by careful construction practices. The level of sound/
noise generated by the traﬃc streams is to be controlled
Table 2
Ecological Attributes and Interventions – Matrix.
Base factors Ecological attributes Considerations/components Interventions
Context – Vijayawada region Landscape proﬁle Landscape connectivity  Growth and developments trends of Vijayawada region
 Weak connectivity
 Agricultural buﬀer
 Residential
 Commercial cum Industrial
Buﬀer zone
Surrounding land use
Landscape stressors Landscape stressors – variables  Climate change
 Commercial Exploitations
 Encroachments
Patch size Patch size condition  Disserted/scattered Vegetation
 Acceptable size – 17 pocketsPatch size
Conditions Vegetation Vegetation structure Timber, softwood/fuel, bamboos, shrubs, climbers and
ground covers/grasses, etc as per Table 1Organic matter accumulation
Vegetation composition
Relative cover of native species
Vegetation stressors Vegetation stressors variables  Terrestrial rains
 Cyclones
 Encroachments
 Fuel
Soils/Physiochemical Physical patch types  Literate hills
 Black cotton at foot hill areas
 Suitable for vegetation
 Hard water
Water quality
Soil surface condition
Soil stressors Soil stressors  Erosion
 Paved areas
 Quarrying
Hydrology Water source  Runoﬀ rain water
 Under ground water
 River/canal
 Deep water table
 Catchment areas of Krishna
Hydro-period
Hydrologic connectivity
Hydrology stressors Hydrology stressors checklist  Run oﬀ
 Paved and non paved areas
 Contaminations
 Hard water
 Industrial waste
Connectivity Ecological stretch  Kondapalli hills at western side
 Papikondalu at eastern or south eastern side
 Indrikiladhri hill
 Krishna River banks
 Canal edges
 Nallamala hills
 Other open spaces/stretches
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using sound absorbing plant materials for such traﬃc
corridors.
7.4. Timber harvesting
It has to be restricted to the maximum extent by alterna-
tive eco friendly products and instead of wood products, if
it is unavoidable for some reason with a special considera-
tion it must not exceed the sustainable level if the ecological
integrity of Vijayawada region is to be maintained.
7.5. Grazing lands
It is observed that the production of live stock is getting
increased year by year to meet the demand of the settlingsin and around the region. It is essential to provide more
rest to the grazing cycle to increase the plant vigor or
encourage more desirable species and also to limit grazing
intensity.7.6. Mining and quarrying
Improvement in mining and quarrying involves appro-
priate location considerations and technological solutions
to eliminate contamination, and restoration programs.
The quantity and technological consideration have to be
considered for not aﬀecting the ecological balance. The
major considerations are locating of rigs, reserve pits, pro-
cessing facilities and roads where they will have minimal
impacts on habitats of concern.
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It was noted that most of the settlements in and around
Vijayawada region, have two water bodies, one is for rain-
water harvesting ponds and another one is for Drinking
Water Lake. Besides the irrigation canals/streams go closer
to the settlements, the regulation and damming of streams
can eliminate habitat (especially riparian vegetation)
through ﬂooding or the draining of land. Dams/culverts
and water diversion signiﬁcantly change downstream ﬂow,
levels of ﬂoodwater, dry-season ﬂow rates, and biological
character of riparian-zone. Especially the riparian zones
of all three canals, and the river Krishna, got aﬀected by
urban interventions and special attention has to be given
to restore the top soil and vegetation.
7.8. Tourism and recreational activities
An awareness of the ecological consequences of speciﬁc
activities such as tourism and recreation is essential to
eﬀective mitigation. If such a plan is instituted, it is likely
that a careful coordination of the siting and timing of the
tourist ﬂow dramatically reduce habitat impacts. The gen-
eral mitigation principles should address the (1) timing and
siting of operations, (2) assessment of allowable construc-
tion and eco friendly architecture, probably sustainable
practices such as vernacular approach to any built form.
7.9. Monitoring of conservation activities
Communication and working are necessary with regio-
nal, national and international interests toward the
achievement of ecological integrity and environmental pro-
tection and so also monitoring and reporting on initiatives
and progress regarding the establishment, conservation,
management and use of protected areas.
7.10. Encroachments on river bed and hill slopes
As per government proposals encroachments can be cat-
egorized for evacuating them for rehabilitation so as to
protect the natural habitat. The evacuated areas have to
retroﬁt to establish the continuity of landscape to establish
connectivity within the settlement and to the region at
large.
7.11. Strengthening of riverbeds and canal berms
It is proposed to have a mechanism to assist in determin-
ing the administrative and institutional mechanism for
conservation, safety, security, protection, management
and use of protected areas. The organizational mechanism
may even govern the developmental activities with trajecto-
ries of interventions with a master plan exclusively for these
eco-sensitive areas. All the encroachments and non
compatible activities have to rehabilitate them in suitable
location to free the entire area for restricted and for
compatible uses such as recreation and open spaces.7.12. Protection plan from wild ﬁre
Mapping of the water bodies and aquifer is very much
essential to utilize the same for controlling the wild ﬁre.
Besides with reference to the wind speed, intensity and
direction the ﬁre spread contours have to be assessed at
the time of ﬁre, and accordingly bore wells with the support
of mobile solar batteries, water can be drawn with jet
motors within 5–7 h to control the wild ﬁle and simultane-
ously the ﬂora and fauna can be protected. If such plans
had been available, the recent wild ﬁre in Seshadri hill in
Eastern Ghats would have been protected to the maximum
extent.
8. Conclusion
The climate change-induced droughts and erratic rainfall
distribution patterns were hurting the food security system
of all the nations. It has been noticed and experienced that
the increased frequency and intensity of the extreme weather
conditions and natural disasters, such as droughts, cyclones,
ﬂoods and gradual increases in average temperatures and
declines in precipitation in certain pockets, are adversely
aﬀecting habitat’s ecology and its environment. It is, how-
ever, believed that the past and ongoing changes in climate
in most of the countries are increasingly having a negative
eﬀect on the health of endemic tree species in this area.
Finally, the indicators elaborate the natural environ-
ment and the human intervention in ecosystems, which
are in general a complicated and controversial subject.
However the self organizing, unmanageable ecosystem
has greater ecological integrity than those strongly inﬂu-
enced by human activities. It is essential to have National
Vegetation Censes covering ‘Classiﬁcation and Standards’
broadly as per FGDC (1997) to organize the developments
to conserve ecology and environment with due considera-
tion to climate change.
Unhealthy and haphazard developments of human
intervention have to be avoided with an appropriate action
plan to protect our ecosystem with conscious direction and
collective integration of components evicting the hill slope
encroachments, establishing greenery on both the edges of
the river and canals, establishing connectivity of open
spaces, and protecting Kondapalli hillock by stopping
unauthorized quarrying and bringing the land transforma-
tion development controls even to Brahmalingeshwara lake
and surrounding hillocks to establish the ecological integ-
rity and environmental quality to protect our endangered
species and the human race.
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